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1 NOANOTOBINEH OTKPbLITEIM  aKUMOHEPHbLIM  00LWECTBOM  «Hay4yHO-uccneaoBaTenbCkui  LIEHTP
KOHTPONS1 U AMArHOCTUKM TexHu4eckmx cucrtem» (AO «HWL K[») Ha ocHOoBe COGCTBEHHOIO ayTeHTUYHOTO
nepesoja CTraHAapTa, ykasaHHOro B NyHKTe 4

2 BHECEH TexHu4eckum KOMUTETOM no ctaHaaptusauum TK 125 «lMpumeHeHune craTtucTtu4eckux
METOJI0B»

3 YTBEPXIEH W BBEJEH B JEVCTBWE Mpukazom deaepansHOro areHTCTea no TEXHUYECKOMY
perynmpoBaHuio U MeTponorun ot 29 oktadpsa 2014 r. Ne 1454-cT.

4 Hacrosilumin ctaHgapt uaeHTUYEH MexayHapoaHOMY AoKyMeHTY ISO/TR 13519:2012 «Tpe6GosaHus
K MHOpMaLK 0 NporpaMMHOM 06ecneveHnn, UCNoMbL3yEMOM Npu pa3paboTke HOPMATMBHBLIX JOKYMEHTOBY
(ISO/TR 13519:2012 «Guidance on the development and use of ISO statistical publications supported by
softwarey).

HaumeHoBaHME HACTOALIEr0 CTaHAApTa MW3MEHEHO OTHOCUTENMbHO HAWMEHOBAHMA YKA3aHHOro
MEeXAYHapoAHOro cTaHaapta ana npuseaeHusn B cootsercrame ¢ FOCT P 1.5 — 2004 (noapasgen 3.5)

5 BBEJJEH BMEPBbIE

lMpasuna npumeHeHus Hacmosweao cmaHdapma ycmaHoeneHbi ¢ FTOCT P 1.0—2012 (pasden 8).
UHpopmayus 06 usMeHeRUaX K Hacmoswemy cmaHdapmy nybnukyemcs 6 exxe200HOM (10 COCMOSHUIO Ha
1 aHeaps mekyuieeo 200a) UHhopMayUuoHHOM yKkasamerne «HayuoHarnbHblie cmaHd0apmbi», a oghuyuarnsHbill
meKem U3MEHEHUll U NornpasoKk — 6 eXeMeCAYHOM UHPOPMaUUOHHOM ykaszamene «HayuoHanbHbie
cmaHOapmebly. B cnydae nepecmompa  (3ameHbl) unu  OmMeHbl  Hacmosaweeo cmaHlapma
coomeemecmeyowee ysedomneHue bydem onybnukoeaHo 6 briuxaliuem ebirycke UHpOPMayUOHHO20
yKaszamensa «HayuoHanbHbie cmaHlapmbly. Coomeememesyrouias UHhopmayus, yeedomneHue u mekcmel
pasMmelwjaromes makxe 6 UHOPMayUoHHOU cucmeme obuwie20 nonb3oeaHuss — Ha oguyuanbHOM calime
®eldepanbHo20 azeHmMemea 0 MEXHUYECKOMY pezyriuposaHuro u memposiozuu e cemu MHmepHem
(gost.ru)
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pacnpocTpaHeH B KayecTBe odumumMancHoro msgaHus 6e3 paspewleHus denepanbHOro areHTCTBa Mo
TEXHUYECKOMY PErynmpoBaHUIO U METPONornuu
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BBepneHue

B Hactoswem craHgapTte ycTaHOBMeHbl TpebGoBaHua no paspaboTke AOKYMEHTOB B obnactu
CTaTUCTUYECKUX METOZOB, NMOAAEPKUBAEMbIX MPOrPaMMHbIM oBecneyeHnem.

B cTtaHaapte pacCMOTPEHbI CreayloLLue acnekTbl:

—  MPOCMEXMBAEMOCTb AAHHLIX, UCMONb3YEMBIX B NPOrPaMMHOM obecnedveHnn (4ucen, rpadmkos,
Tabnuuy n Apyrmx KONMMYeCTBEHHbIX AaHHBIX);

—  TpeboBaHua K NporpaMMHOMY 0BecneyeHuto;

—  KaTeropuu nofaepxku nporpaMmMHoro obecneveHus;

—  (pyHKUMOHMPOBaAHWE MPOrpaMMHOr0 OOecneveHus, BKIOYasA WUCNONb30BaHUE KOHTPOJSbHbLIX
[aHHbIX ANsi TECTUPOBAHUSI MPOrpamMm.

Bce ccCbinku Ha KOMMEpPYECKME MpOorpaMMHbIE MPOAYKTbI NOOOro Buaa (BKMOYas NPOrpammMHOE
obecneyeHue, pAaHHble WNKM annapaTtHble CpeACTBa) MMM CCbIKM Ha caiiTel He npeanonaratwoT
HeoBX0AMMOCTU MONyYeHUs1 paspeLueHusi, og400peHnsa UM pekoMeHaauuin Co CTOPOHbI paspaboTuuka, a
TaKKe U KaKoW-nNMBo OTBETCTBEHHOCTM CO CTOPOHbLI NONbL30BATENA.
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HALUWOHANBbHBLIN CTAHOAPT POCCUMNCKOWN DEOEPALUM

CTtaTucTtuyeckue metoabl

TPEBOBAHUA K UHPOPMALIMKA O NPOrPAMMHOM OBECMNEYEHWUW,
UCMNMOJIb3YEMOM MNMPU PASPABOTKE HOPMATVBHbLIX AJOKYMEHTOB

Statistical methods. Requirements to information about software, used in development of normative documents

Data BBegeHua — 2015—12—01

1 Obnactb NnpUMeHeHUs

B HacTosilem cTraHgapTe ycTaHoBneHbl TpeboBaHusA Kk paspaboTke U MCMOMb30BaHUIO AOKYMEHTOB,
noaaepXXMBaemblx NporpamMmHbIM oBecneyeHmemM (ganee AOKyMEHTOB). B nepyio ouepeab aTu TpeboBaHus
OTHOCATCA K AOKyMeHTaMm B 06nactu CTaTUCTUYECKMX METOZOB, OAHAKO OHM MPUMEHUMbI W K APYTUM
[OKyMeHTaM.

B craHpgapte aaHbl pekoMeHzauum no o0ecneyvyeHmlo NPoCNeXMBaemMoCTu AaHHbIX, UCNONb3yeMbIX B
nporpammHoOM obecneyeHnn AoKymeHTa (rpadpmkax, Tabnuuax u gpyrux YNCNoBbIX AAHHBIX).

B HacTosilem ctaHgapre npuBeaeHsl TpeboBaHust K MHOpMauum, KOTopasi 4OMkHA ObITb BKMOYEHA
B AOKYMEHT, OTHOCSILLENCS K nporpaMMHOMY oBecneyeHuto, KaTeropuaMm NOAAEPXKKM MPOrpaMMHOro
obecneyeHuns U PyHKLMOHMPOBAHMWIO NPOrpaMMHOro obecneyeHuns, Bknoyasa Habop AaHHbIX, NCNOMb3YEMbIN
ANA TECTUPOBAHMUS.

B cTaHaapT BKNOYEHbI MPUMEPBI, UNIOCTPUPYIOLLIME €ro MPUMEHEHUE.

2 TepMUHbI U onpeaeneHus

B HacTosiLem cTaHAapTe NPUMEHEHBI CreayoLLue TEPMUHBI C COOTBETCTBYIOLLMMM ONPEAENEHUAMN:

2.1 anropuTtm (algorithm): Mowarosasa npoueaypa, ONUCLIBAIOLLAA NOPAAOK BLINOMHEHUS BLIMUCNEHUN
C AeTanusauueii, 4OCTaToOUHON Ansi pa3paboTkM COOTBETCTBYIOLLErO NPOrpaMMHOro obecneyeHus.

2.2 nporpammMHble paHHble (data product): Liudposbie aaHHble, BKNO4as PUCYHKU M rpadmku,
npeacraBneHHble B LMdpoBon dopme.

Mpumep 1 — Yucnosass mabnuuya.

Mpumep 2 —PucyHok, npedcmasersieHHbIll 6 yugppoeoii hopme, kak Habop nukcenetl.

2.3 obOnactb npumeHeHus (domain of applicability): Habop Bx0AHbIX AaHHBLIX, AN KOTOPbIX
nporpaMMHoe ofecnevyeHne AOImKHO paboTaTb YCTAHOBIIEHHLIM COCOBOM.

2.4 yucnoBaa TOMHOCTb (numerical accuracy): TOYHOCTb YMCNOBON BENUYUHBI, BbIPAXXEHHAs B BUAE
KOnM4yecTBa NPaBUibHbLIX AECATUYHbLIX UMcdp B abOCOMIOTHOM UMM OTHOCUTENbLHOW hopMe npeAcTaBreHus
yucna.

2.5 napameTtpusauua 3agaum (problem parametrization): MartemaTtuueckoe onucaHue 3agauu,
BKJIIOYAIOLLEEe YCTAHOBIEHHbBIV HAbop NnapameTpoB.

MpumeydaHue—Kak npaBuno, B ONMCaHUU UCTONb30BaHO Gornee OAHOMO NapaMeTpa.

Mpumep — YpasHeHue npamol ¢ deymsa nepemeHHbimMU (Cm. ISO/TS 28037:2010).

Mpsamas moxem 6b1mb npedcmaesneHa 6 eude Y =A;+ A, X u Y =By + B, (X — 100) (u dpyaumu
cnocobamu). Bmopas ¢opma 6omnee npednoymumersnbHa, ecnu oHa GoimkHa 6bimb UCMO/IL306aHa
Kak MoOesnb nuHeliHOU pezpeccuu, 20e X — memnepamypa no Llenbcuio 6nuskas k 100 °C (cm. ISO/TS
28037:2010).

2.6 KOHTpOsbHbIe AaHHbIe (reference data): [laHHbIe, UCNONb3yeMble A5l TECTUPOBAHUA TIEMEHTOB
nporpaMMHoro obecneyeHust Npu BbINOTHEHUU BbIYUCTIEHWIA.

2.7 KOHTPOSbHLIN pe3ynbTar (reference result(s)): Pesynbrar, KOTOPbIA AOMKEH ObITb NOSIYYEH NPK
BbINOMHEHUW BLIYUCIIEHUIA B COOTBETCTBUU C YCTAHOBIIEHHLIM aNifOPUTMOM C UCMOSb30BAHUEM KOHTPOSbHBIX
JaHHbIX.

UspaHue ocpuumnansHoe
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MpuMeyaHUe—KOHTPOSIbHbIA pesyrnbTaT He 3aBUCUT OT TeCTUPYEMOro NpPOrpaMMHOro obecneveHus U
UACMOBON TOYHOCTW, €CMM OHa Bhllle, 4YeM TpebyemMas TOYHOCTb pe3ynbTaToB TECTUPYEMOro MpPOrpaMMHOro
obecneveHus.

2.8 pesynbtar TecTupoBaHua (test result(s)): Pesynbrar, nonyvyeHHbld NpM TECTUPOBAHUU
nporpaMMHoOro oGecneveHus Npu BbIMOMHEHUN BLIMUCNEHUIA B COOTBETCTBUN C YCTAHOBIIEHHBLIM anropuTMOM
C UCNOMb30BaHNEM KOHTPOSIbHBIX AAHHbBIX.

2.9 TecTupyemoe nporpaMmmHoe obecneyeHue (test software): MNporpammHoe obecneueHune, ans
KOTOPOro NPOBOASAT TECTUPOBAHUE.

2.10 uwntepBan okpyrneHua (unit roundoff): Paccrosauue ot 1,0 ao camoro 6nu3koro 4ucna ¢
nnasaowei 3ansaTon crporo mexbLuero 1,0.

MpumedyaHuna:

1 - Cwm. |IEEE 754:2008 (cm.[1]).

2 - Yucna ¢ nnaBatoLleii 3anaToil ABNAIOTCS YacTblo CUCTEMbI BbIYUCIISHWA, UCNONB3YeMOn ANSA NonyyYeHUs
CTaTUCTUYECKUX pe3YNbTATOB.

3 - Bce 3HaueHun, npuBeAeHHble B HacTosILEM cTaHfapTe, NofyyeHbl Ha KOMMbIOTEpE, UMeloLeM UHTepBan
okpyrnenus 2,22 x 107,

3 MpocnexuBaemMoCTb AaHHbIX

3.1 [JokymeHT porbkeH obGecneuuBaTb MNPOCAEXMBAEMOCTb A0 AOCTOBEPHLIX MCTOYHUKOB BCEX
MCMONb30BAHHLIX YMCIIOBbLIX [AaHHbIX, BKMOYas rpacduku W PUCYHKW. Takue [aHHble Ha3sbiBaloT
NPOrpaMMHbIMU JaHHLIMU B OTNIMYME OT UCTOUHMKA UMM UCXOAHBLIX AAHHbIX.

3.2 TpocnexuBaemMoCTb AaHHbIX obecneunBaeTcs npeacTaBfeHneM uHdopmauum 06 UCXOAHbIX
AaHHbIX U NpoLeccax, C NOMOLLBIO KOTOPbIX MOMyYeHbl NPOrPaMMHbIE AaHHbIE U3 UCXOAHBIX AaHHbIX. 3TOT
npoLiecC Ha3bIBAIOT NpeobpasoBaHUEM AaHHbIX.

n puMevyaHune— npOCJ'IE)KMBQEMOCTb AOCTOBEPHOCTH OI'Iy6J'II/IKOBaHHbIX AaHHbIX XU3HEHHO BaXXHa ANnA Hay4YHbIX
pa60T U NpakTuyeckoro npuMeHeHnusa CTaTuCTU4eCKMX MeTo4o0B.

3.3 Tlpu pa3paboTke AOKYMEHTA MPOUCXOXKAEHUE MPOrPAMMHbLIX AAHHBIX AOIDKHO ObiTb ONUCAHO,
YTOObI NPOrPaMMHBIE AAHHBIE MOFNN ObIThb BOCNPOM3BEAEHbI U O0BHOBNEHDBI NPU HEOBXOAUMOCTH.

MpuMmedvaHue—Bonpock npocnexusaemoctn paccMotTpedsl B MCO 19115-1 (cm. [5]). OtoT craHgapTt
paspaboTaH AnsA reorpadunyeckoil MHdopMaLumm B hopMe LudpoBbIX AaHHbLIX, HO €ro NPUHLWNLI NPUMEHUMBI U K APYTUM
fdaHHbIM. CTaHgapT MCO 19115-1, kak npaBuio, NPUMEHAIT K 3afadaM, Tpebylowmnm co3gaHua U UCMonb3oBaHUA
KpynHoMmacLUTabHbIX 6a3 faHHbIX. HacToAwuil cTaHAapT OPUEHTUPOBEH Ha CYLLECTBEHHO MeHbLUNE 06BbEeMBI JaHHbIX, HO
HekoTopble NoHATUA MCO 19115-1 B aToM crnyyae Takke NOMe3HO UCNoNbL30BaTh.

3.4 [Ona BCex npoOrpaMMHbIX AaHHbIX WCMNOMNb3YEMbIE WCXOAHbIE [daHHbIE U NPUMEHEHHbIe
npeobpasoBaHus AaHHbIX CrieAyeT 3anuchbiBaTh AOCTATOYHO NOAPOGHO, 4TO 0BecneynmBaeT BO3MOXHOCTb
BOCMPOM3BEAEHUSI MPOrPaMMHbLIX AaHHbIX. [ns 3TOoro B COOTBETCTBYIOLLEM MPOrpaMmMHOM obecnevyeHuu
OOMKHbI BbITb NPUBEAEHbI HEOOXOAMMbIE NPSIMbIE CCbINKM.

3.5 Ecnu nporpaMMmHble AaHHbIE NPeACTaBnAOT coboi rpaduk UMM PUCYHOK, NMPOCNEXNBAEMOCTb
OXBaTbIBAET U HEOGXOAMMYIO paspeLualoLLylo CnoCOBHOCTL. Ona LMdpPOBbIX AaHHLIX NPOCMNEXUBAEMOCTb
KacaeTcs KonmMyecTsa HeoOX0AMMBIX AECATUYHBIX 3HAKOB.

lMpumep — [Ipo2paMmHbIe 0aHHbIe, nony4YyeHHble ¢ npumeHeHuem MATLAB u LATEX.

Bce yucnoebie mabnuubi 6 ISO/TS 28037:2010 6binu Nosiy4eHbi ¢ ucnosib3oeaHuem MATLAB
u LATEX Ans co3sfaHus PDF- eepcuu ISO TS/28037:2010. Tabnuua codepxxum OaHHbIe, NOIy4eHHbIe
npeobpasosaHuem (¢ nomowbto MATLAB) Hab6opa OaHHbLIX, COOMEemMCMmeyu,e20 moyKam
(ucmoyHukam OaHHbIX) usiu OaHHbIM, TNOJIYYEHHbIM C NOMOWbLIO MOOesIUpPO6aHUss Ha OCHOg6e
uHpopmMayuu ucmoyYHuka OaHHbIX. [lpu paspabomke npoekma ompaxeHbl 6Ce U3MeHeHuUsl @
ucmovyHuke GaHHbIX U npeobpa3oeaHus, UCNOJIb306aHHbIe 01 NOoJIyYeHUs NPo2pamMMHbIX OaHHbIX.
Mposeepka ( npu nodzomoexe K u3BaHUK) MoKasana, 4MO HUKaKux owWuboK npeobpasoeaHull &
qucnoebix mabnuyax Hem. UcxoOHbie aHHbie u Oemasnu npeobpa3oeaHull ycmaHoesneHsbl 8 ISO/TS
28037:2010.

HcxoOHble OaHHbIe U npeobpa3osaHus npueedeHni 8 ISO/TS 28037:2010.

MpuMeyvaHuns:

1 — Pa3paboT4uk nporpaMmHoro obecrnedeHuss MOXeT MOAAepXWBaTb COOTBETCTBYHOLMIA Beb-caiT Ans
obecneveHmns NpocnexmBaemMocTi AaHHbIX U NPorpaMMHOro oGecneyveHus.

2 — MATLAB sBnsieTcA TOproBoil MapKo NporpamMMHOro nNpoaykTa, noctaensemoro MathWorks Inc.

3.6 K gecATUYHbIM Yucnam MPUMEHSIIOT NpaBuna OKPYIMEHUs,, YCTaHOBMEHHbIE B MPUIIOXEHUN B
MNCO 80000-1:2009 (cm.[6]).
2
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4 TpeGoBaHusi NporpaMmmHOro obecneyeHust

[oKyMeHT JomkeH cogdepxaTtb TpeGoBaHWA nporpamMmHOro obecnevyeHusi, KOTopble MOryT ObiTb
MOne3Hbl Npu ero ucnonb3oBaHuu. MporpaMmHoe obecneyeHue, Kak NpaBuIo, KacaeTcs CTaTUCTUYECKUX
BbluMCneHui. TpeGoBaHWs NPorpaMMHOro o6ecneveHns 4OmkHbI BKIIOYaTh Creaylowme aMnemMeHTsbl:

a) BXO0Abl NPOrpaMMHOro obecneyeHus;

b) BbIXOAbLI NPOrpamMmmMHOro o6ecneyeHus:;

¢) npeobpa3oBaHue BXO4O0B B BbIXOAbI;

d) c©BA3b BXOAOB U BbIXOAOB W MPOMEXYTOYHbIX 3HAYEHUI C XapaKTepucTukamm, UCnorib30BaHHbLIMU
B AOKYMEHTE;

e) (PYHKLUMOHMPOBAHME NPOrPaMMHOro o6ecneveHmns ¢ ykasaHMeM YMCrioBOi TOMHOCTU Pe3ynbLTaToB
(cM. Takke 6.2).

NMpumep 1 — cm. MCO 13528:2005 «Cmamucmuyeckue MemoObl NpuU 3IKCrEPUMeHManbHoLl
npoeepKe KOMMIeMeHMHOCIMU rocpPedcmMmeoM MeX1a6opPamopPHbIX CPasHUMEeNbHLIX UCTIbIMaHul».

B nodpa3sdene 8.6 MCO 13528:2005 npusedeH npumep rocmpoeHus 2pagpuka cmaHdapmHo20
OMKJIOHeHUs1 noemopsemocmu 08na Kaxodoli nabopamopuu, y4yacmeyiowlell 6 cxeme MPoeepKu
Keanugukayuu, No cpaeHeHUId ¢ coomeemcmseyrujum CpedHuM apupmemuyecKum 1o eceMm
nabopamopusm. Tawke nocmpoeHa 0oeepumenbHaa ob6nacmb, coomeemcmeyiouwias YpPOEGHIO
3Havyumocmu (1 — P) e npednosnoxeHuu O HOpManbHOcMu pacnpedeneHusi. B amom cnydae
mpe6oeaHus npozpamMmmMHO20 obecreyeHUss umerom euo:

a) Bx0O0HbIe daHHbIE:

P — Konuyecmeo y4yacmeyiowjux nabopamopuli;

N — KOJIU4YeCcmeo NMNoeMopPHbIX U3MePeHUl xapaKmepucmuKu;

X; — cpe0Hee 3HaYyeHuUe xapakmepucmuku O0na i-mol nabopamopuu, i = 1,..., P,

S; — cmaHOapmHoe omynoHeHue 6 npedenax nabopamopuu ona i-moii nabopamopuu i = 1,...,p;

P — ypoeeHb 3Hayumocmu (Hanpumep, 0,05).

b) Bbix00HbIe OaHHbIe:

X — KoopOuHama Ha ocu X, onpedensiowas epaHuyy 6oseepumenbHoll obnacmu ¢ ypoeHem
3Havyumocmu 100P %;

S — coomeemcmeyioujass kKoopGuHama Ha ocu Y.

¢) Bbix00b! Nosiy4eHbl U3 6x0008 C UCIMOo/b308aHUEM:

3HaveHull X, nexauux e unmepeane om (X —(v/ n"25)do (X +( 1// n)"23 ), 20e
VEV=X) L,

U 3HayeHul S, coomeemcmeyroujux 3mumM 3Ha4YeHUAM X,
_ ) —_ )2
Sexp| +(2n-2)" {v—[nl/z (x-X)/5] } ,

20e X = x*- pobacmHoe cpedHee X, ..., Xp U S = $*— pobacmHoe 06bedUHEeHHOe 3HayeHue
S, ..., Sp (CM. nepeyucieHue d);

d) Ceasb 6x0008 U 6b1x0006 U CO0MeemcmeyruUx NPOMEXYMOYHbIX 3Ha4YeHUl:

Mapamempsi, nepeyucneHHble 6 a) u b) u ux e3aumocesnsb onucaHsl 8 nodpasdene 8.6.1 UCO
13528:2005.

3HayeHue X* ebIYUCIIAIOM C NOMOUbIo anzopumma A, npueedeHHozo e n.C.1 npunoxenus C
MNCO 13528:2005.

s = w. 3HayeHUs W* 6bIYUCAAIOM C fMoMowbio anzopumma S, npueedeHHo20 6 n. C.2
npunoxenus C UCO 13528:2005.

Ansa pacuema s ucnons3yiom hopmyny (41) e UCO 13528:2005.

e) PyHKUUOHUPOBaHUEe NMPo2pamMMHO20 obecrneyeHus

[Ana exolHbix 3HaveHul, nexawjux 6 npedenax ycmaHoesieHHOU obnacmu npuMeHeHus,
cmaHOapmHble OMKIOHeHUs U cpedHue 3HavyeHuss OOMKHbI 6bimb npedcmaenenbl € eude
decAMUYHO20 Yucna ¢ OOHUM U MeM e YyCMaHOG8NEeHHbIM KOuyecmeom 3Havaujux yugpp (06u14HO
1 unu 2).

B KaOOM KOHKpemHOM ciiyyae OGOMKHbI 6bimb 3alaHbi KOHKpemHble 4UC/106ble 3Ha4eHUs
8x00HbIX napamempoe (p, n, x; s; u P). PucyHok 11 ¢ MCO 13528:2005 sensemcsa npumepom
2paghuxa, MOCMPOEHHO20 1Mo moykam (x;, S), i =1, ..., p. Ha pucyHke maike npueedeHbl 2paHuUb!
doeepumensHeix o6siacmeli, coomeemcmeyouux YpPoeHo 3Hayumocmu P dna P = [0,001; 0,01;

3
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0,05].

Mpumep 2 —cm. ISO/TS 28037:2010

B pasdene 9 ISO/TS 28037:2010 npueedeH npumMep noJjiydyeHUs OUeHoK a u b napamempos A u
B nuHetiHol KanubpoeoyHol hyHkuyuu Y = A+BX ¢ nepemeHHbiMu X u Y. Pesynbmamsi usmepeHul
3Ha4YeHuUll x; u y, nepemeHHbix X u Y, a maioke coomeemcmeylujas um cmaHOapmHas
HeonpedeneHHocmb U(y;) u Koeapuayus cov (y;, y;) Ona kaxdol napbl yucen (y, y), i =1, ..., m,
j=1, ..., m, j# i useecmsl. [Ipednonazaemcs, Ymo HeonpeodesIecHHOCMU X; NPeHe6pPeKUMO MaJsibl,
Kak u ux kosapuauyuu. TpeboeaHus npo2paMmMHO20 obecrieyeHUs 6 IMOM ciiyyae cnedyrujue:

a) exo0Hble 3HavYeHUs Onsa NPo2paMmMHO20 obecrneyeHus:

m — Konu4ecmeo pe3ynbmamos usmMepeHull;

X; — 3HaYeHue KoopOuHamebl i-oli moyku noocu X, i=1, .., m;

Yi — 3HayeHue KoopOuHamei i-oli moyku noocu Y, i=1, .., m;

u(y) — cmaHdapmmas HeonpedesieHHOCMb y, i=1, ..., m;

cov(y;, y) — koeapuauus napel yucen (y, y), i=1, ... m, j=1, ..., m, j# i

b) ebixoOdHble 3HaYeHusI:

a —oueHKa A;

b — oyeHka B;

u(a) — cmaHOapmHas HeonpedenleHHOCMb OUeHKU a;

u(b) — cmanGapmuas HeonpedeneHHOCMb OUeHKu b;

cov(a, b) — koeapuauus ouyeHoK a u b.

c) 6bIx00bl nony4YeHbl U3 6x00068 C UCMNOSIb306aHUEM an20pumma, npueedeHHo20 6
nodpasdene 9.2.2 ISO/TS 28037:2010;

MpumeyaHune—TllporpammMHoe obecnedeHne MoxeT OblTb HaillleHO B  WHTEpPHETe NO  CChbifke
http:/fiso.orgfiso/ts/28037.

d) exo0HbIe U 8bIXOO0HbIe 3Ha4YeHUs U coomeemcmaeyrujue NnPoOMeXymoyHble 3Ha4eHUs;

Mapamempsbl, nepeyucneHHbie 6 a) u b) u ux esaumMoceasb onucaHbl 6 nodpasdenax 9.1 u 9.2
ISO/TS 28037:2010.

e) (pyHKUUOHUpOEBaHUe NPO2PaMMHO20 obecneyeHus

IMpozpamMmHoe obecnevyeHue Mo3sonaem noay4YuUms pe3ysbmambi, umerouiue Heobxodumyro
4YUC/I08YI0 MOYHOCMb OnA npakmu4Yeckux 3aday Kanubpoeku 3a cHYem UCNONb306aHUS
ycmoliyuebix 4YUCNEeHHbIx memodoe (cm. 6.2). [IpozpammHOe obecnevyeHue eocnpou3eodum
npozpammHbie OaHHble (yucna, 2pacuxu, mabnuubl u Opyaue 4UCNO6ble pe3ynbMmambl) 6
coomeemcmeuu ¢ pasfdenom 3 ISO/TS 28037:2010.

5 ConpoBoxaeHue NporpamMmMHOro o6ecnevyeHus
5.1 ConpoBoXxAaeHue nNporpaMmMHOro odecnevyeHus

511 PaspaboTuuky crniegyeT paccMOTPeTb BCE acnekTbl MporpaMMHOro obecnevyeHus,
NPUMEHSIOLLETOCA B AOKYMEHTE WU YCTAHOBUTb KaTEropuu CONpoBOXaeHus. KaTteropusiMm COnpoBOXAEHUA
ABNAIOTCA creayowme:

0  OTCyTCTBME COMPOBOXAEHUS;

1 nporpamMMmHOe obecneveHune obLIero Ha3HavYeHus, NPeacTaBNAeMoe TPETbEN CTOPOHOW;

2  KOHKpPETHOe nporpammHoe obecneyeHue, NpeaoCTaBnsieMoe TPETLEN CTOPOHOW;

3  aBTOHOMHOE mnporpamMmHoe obecneveHue, COMPOBOXAAlOLEEe [AOKYMEHT, T.e. NPOrpaMMHOe
obecneyeHune, KOTOPOE MOXET NPUMEHUTb MONb30BaTENb AOKYMEHTA;

4  TeKCT nporpammbl, BKMIOYEHHOW B [OKYMEHT MOXeT ObiTb paclmpeH unu o6obeH wu
MCMONb30BaH MNOMb30OBaTENEM WUNW TPETbel CTOPOHOW Ans paspaboTku COOGCTBEHHOro MPOrpammHOro
obecneyeHus:;

5 anroputm Ana  pa3paboTkM nNporpamMHOr0 0BecneyeHus nonbL30BaTenAMM WU TpeTbewn
CTOPOHOMN.

KaTteropusi COnpoBOXXAEeHUs! B KXXI0M Crlydae 40skHa ObITb yKkasaHa B JOKYMEHTE.

MpuMmevanusa:

1 - «TpeTbsi CTOpPOHa» SABNSETCA MOCTaBLYUKOM NPOrpaMMHoro obecneveHns, nepsas CTOpoHa - nosb3oBaTeflb
AOKyMeHTa, BTOpas CTOpPOHa - opraHusaLms, y4acTByloulas B NOArOTOBKE JOKYMEHTa.

2 -TpeboBaHua 2 u 3 npuBefeHbl B npuMepe B 5.1.3.

51.2 B kaxaom AOKYMeHTe A0IpkHa ObiTb NpuBeAeHa cneaytowasn nHdopmauua:
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a) obnactb NPUMEHEeHUs1 NPOrpaMMHOro obecneyYeHus;
b) uucnoeas TOYHOCTb pe3ynbTaTOB MPU WCMOMb30BAHMKU NPOrpamMMHOro obecneveHus. Tawke
MOXET ObITb yKazaHa Mepa YyBCTBUTENbHOCTU BbIXOA0B K U3MEHEHUAM BXOAHbIX 3HAYEHUI (CM. 6.2.4);

anIMeHa HUe—YucrnoBasa TOYHOCTb 3@aBUCUT OT BXOAHbLIX A@HHLIX U AOSMKHa ObiTb yCTaHOBIeHa Ana 3Tux
AaHHbIX.

C) BCe pe3ynbTaTtbl, KOTOPble MOIYT ObiTb MOJIyYEHbI C MOMOLLbLIO MPOrPaMMHOro obecneyeHuss B
AOMNONHEHNE K UMEIOLLMMCS BbIXOAaM. 3TO MOTYT ObITb pe3ynbTaTbl MPOMEXYTOUHbIX BbIMUCNEHNN;

d) Bpems BbINOMHEHMA NporpaMMbl U TpeGOBaHUA K NamMsTU, HEOOXOAUMON ANA UCMONbL30BaHUA
nporpamMmmHoro obecnevyeHus.

Mpumep — Bpemna ebiyucneHuss meGuaHbl o N 6xO00HLIM GaHHbIM COMTOCMasUMO CO 6PEMEHEM
copmuposeku N yucen c¢ nnaearouwell 3anamoil Npu ucnonb3oeaHuu O6biIcMPoO20 an2opumma
COpMUPOSKU.

Pa3paboTunk 4OMMKeH NpoaHanu3npoBaTh, kakue U3 NyHKToB a) — d) OTHOCATCA K pa3pabaTbiBaeMoMy
JOKYMEHTY, U OnpeaenuTb KaTeropuio CoNPoBOXAEHUS B COOTBETCTBUM C 5.1.1.

MpuMedaHus:

1 — BpeMsi BbINOMHEHUA NporpamMmbl 3aBUCUT OT MHOrUX ¢pakTopos, B TOM YUCMe OT annapaTtHbIX CpefcTB U
A3blKa NporpamMMUPOBaHUS, MOSTOMY OHO MOXET BbITb YKa3aHO B OTHOCUTENbHLIX BENUYUHAX.

2 - MNpWMeHeHWe NporpaMMHoOro obecne4yeHuns paccMoTpeHo B 6.2.

51.3 Ona Kkaxgon 3agauv cneayeT YCTaHOBUTb M yKasaTb B JOKyMEHTe TpeboBaHus K
nporpaMmHOMy oBecneyveHunto, HeobXxoANMOMY ANA €€ PeLLeHUs:

A — MOxeT BbITb UCNONBL30BaHO NoBGoe nporpaMMHoOe obecneyeHne, NPUrogHoe AnA BbINONHEHUA
3agauu;

B - TpeboBaHue, npuBeAEHHOE B NEpeyucrieHMn A, C YCTAHOBMEHHbLIMU TpeboBaHUAMKM K
nporpamMmHOMy oBecrneyveHuio;

C - cnepyeTt ucnonb3oBaTh TOMLKO MPOrpamMMHOE obecneyeHue, peanuayiollee yCTaHOBMEHHbIN
anropuTtm;

D - moxeT ObiTb MCNONbL30BAHO TOMLKO KOHKPETHOE nporpaMmmHoe obecneyeHue (Hanpumep,

nporpamMHoe ofecrneyeHue, paspaGoTaHHOE KOHKPETHOW TpeTbeid CTOPOHOWM WNW  MPOrpammHoe
oGecneyeHmne CONPOBOXAAIOLLEE JOKYMEHT).

Mpumep 1 — Unniocmpayuel kamezopuu A ssensiemcsi ISO/TR 12845:2010.

B ISO/TR 12845:2010 (cm.[9]) ucnonb3oeaHO npozpammHoe cpedcmeo no obpabomke
cmamucmuyeckux OaHHbIX Ons1 aHanusa 3KCrepuMeHMmasibHbiX OaHHbIX 6 wecmu npumepax. B
KaxxGoM npumepe npozpaMMHOe cpedcmeo nomMozaem [IOHUMaHUI0 pe3ynbmamoe aHanusa
3KcnepumeHmManbHbIx 0aHHbIX. Bce20 ucnonb3068aHo Yyembipe NpozpaMMHbIX cpedcmea:

a) JMP, mopzoeoe HauMeHOe6aHUe npodyKima, rnocmaensemoz20 SAS Inc;

b) Disign-Expert, mopzoeoe HauMeHO6&aHue npodykKkima, nocmaenaemo20 Stat-fipocm, Inc;

c) Minitab, mopzaoeoe HaumeHo8aHue npodykma, nocmaensaemozo Minitab Inc;

d) R, 6ecnnamHas cpeda npozpamMmMupoeaHuss O 6bIIONHEeHUA cmamucmu4ecKux
eblyuciIeHul, Komopas pabomaem Ha pa3nuyHbix amegopmax UNIX, Windows u MacOS.

MpumeyvaHunsa:

1 — OTa uHdopmauus npuBegeHa Ana yaobctBa nonb3oBateneit 1ISO / TR 12845:2010 u He o3HavaeT
of006peHuns ykasaHHBIX NPOrpaMMHBIX NMPOAYKTOB.

2 — [na aHanusa 3KcrepuMeHTanbHbIX [aHHbIX paccMaTpuBaeMoro TuMa CYLEeCTBYIOT Takke  Apyrue
cTaTUCTUYECKUe NporpaMMHbIe NPOAYKThI.

3 — B oTaenbHbIX criyyasix, 0CO6EHHO ANA KPUTUYECKU BaXKHBLIX NMPUMEHEHWUI, MOXET ObiTb MOMEe3HO CpaBHUTL
pesynbTaThl, MOfy4eHHbIE C MOMOLLbI0 HECKOMBbKUX MporpaMMHbIX cpeacTB. OfHako cneflyeT MOMHUTb, YTO pesynbTaThl
MOTYT OTNIUYaTLCA NO pasHbIM NPUYKMHaM, U MoNb3oBaTenu He BCeraa MoryT BbISIBUTL 9TU MPUHUHBL.

4 — B ISO/TR 14468:2010 (cm.[10]) n ISO/TR 29901:2007 (cm.[11]) Ansa aHanusa 3KcnepuMeHTanbHbIX AaHHbIX
TaKKe Ucnomnb3oBaHel NporpammHele cpegctea JMP u Minitab.

lMpumep 2 — Unmocmpauyus kamezopuli A — D: modenupoeaHue no GaHHbIM NapamMempos
nuHeliHoU modenu.

Paccmompum 3aldaqyy mMoOeniupoeaHusi 3HavyeHul x; Y, i = 1, ..., m, coomeemcmeyiowux
nuHeliHOU Modesu, UcrnoJib3ya MemoQd HauMeHbWUX Keadpamos, 20e:

(a) useecmra cman@apmHas HeonpedenreHHOCMb U(Y;) yCmaHOo6seHHbIX 3Ha4YeHul y;;

(b) HeonpedeneHHOCMbIO 3HaYeHUU X; MOXHO NMpeHebpeyn;

(c) kosapuauus ;mo60ol napbl GaHHbIX omcymcimeyem.

Ana makol 3adayu ypoeeHb mpeboeaHuli A o3Ha4daem, 4ymo Mokem O6biMb UCMOIL308AHO
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moboe npozpammHoe obecrneyeHue, Aonyckalouwiee pacyembl € coomeemcmeuu ¢ Memodom
HauMeHbWux Keadpamoe:

min > f2 (4., A,),
i=1

20e f; — nuHeliHas yHkyua ¢ napamempamu A4 ..., A, (MUHUMU3aAUUIO 8bIMOMHAIOM
no Ay, ..., Ap.

Mpumepom ypoeHs mpebosaHuil B ssensemcs 603MOXHOCMb UCNOIb306aHUA MAKO20 Ke KaK
yKasaHO eblwie [po2paMMHO20 obecneyeHus, HO C peanusayuell YUCI@HHO-yCMol4yueoz20
anzopumma, 2apaHmupylouie20, 4mo owubku oKpyaneHus ¢ nnasaioujell 3anamol He oKa3bieailom
enusHUA Ha pe3ynbmambl eblyucsieHull. B yacmHocmu npozpammHoe obecneyeHue OOIHKHO
obecneqyueams yCMmaHOB/EHHYIO YUCIIO8YI0 moyHocmb (6.2), no kpaliHel Mepe, OnA ecex
npumepos, npueedeHHbIx 8 dokymeHme (cm. npumep 1 e) e pasdene 4).

YpoeeHb mpeboeaHuii C o3Hayaem, 4mo MoOxem Obimb NMPUMEHEHO MOJILKO NPo2PpaMMHOe
obecneyeHue, cneyuanbHO npedHasHavyeHHoOe Ons peuieHus 3adayu

2
min )| 222N A-Bx,
4B 5 u(y;)

20e A u B - ¢ce0600HbIli 4neH U yanoeol KoapguuyueHm npPAMoU, coomeemcmeeHHo
(vi — A — Bx)) — ocmamok modenu (A + BX) 6 mouke X = x;,

Ypoeenb mpeboeaHuii D o3Hayaem, Yymo HeO6XO00UMO NPUMEHUMb MOMbKO NPO2PaMMHOe
obecnevyeHue, pa3pabomaHHoe 6 Kayecmee conpoeoxdeHuss K pa3deny 6 UCO/TS 28037:2010
(cm. pasden 4, npumep 2).

51.4 Moaxoaswmmu MOryT ObITb YacTb UNKM YacT GONbLUIOIO Naketa nporpamm. B atom cnyuae
OHM JOIMKHbI BbITb MAEHTUDULMPOBAHDI.

51.5 PesynbTaThb!l, NONYYEHHbIE C MOMOLLLIO NPOFPaMMHOIO 06ecneveHuss, MOryT 3aBUCETb OT:

a) Bepcun nNporpaMMHoro obecneveHus;

b) Bepcuu cpeabl NPOrpaMMHOro 06ecneYeHus;

C) Bepcuun A3blka NPOrpaMMUPOBAHUS;

d) Bepcuu onepaLmoHHON CUCTEMBI;

€) KOMMNbIOTEPHOW TEXHUKN.

BbiGop aneMeHTOB a) — €) AOmMKeH ObiTb caenaH Tak, YToObl MUHUMMW3MPOBATL 9TU BIUSHWUA B
MaKCUMasribHO BO3MOXHOW CTeneHW. OTU acnekTbl Takke KacalTCA COMPOBOXAEHUS NPOrPaMMHONO
obecneyeHus (cm. 6.3).

5.2 OcobeHHOCTM NOAAEPKKUA NPOrpaMMHOro obecnevyeHus

5.2.1 MporpaMmHOE oGecneyeHne, noaAepPXKMUBAIOLLEE CTATUCTUYECKUE BbIYMCIIEHUS, MOXET
UMETb CreayrLyo popmy:

a) cBobogHoe obLleaocTynHoe nNporpaMMHOE oBGecneyeHue;

b) kommepueckoe obLiefOCTYyNHOE NporpaMMHOe obecneyeHue;

c) c¢BobogHoe nporpaMMHoe o6ecneyeHne 3aKpbITOro UCTOUYHUKA;

d) Kommep4yeckoe nporpaMmHoe obecrneyeHne 3aKpbITOro MCTOUHMKA.

MpumMedaHuns:

1 — CBoGogHoe obLefocTynHOe NporpaMMHoe oBecnevyeHne NpefcTaBnsaeT coboli NporpaMmHoe obecnederue,
pa3paboTaHHoe, TecTUpOBaHHOe, pacnpocTpaHsemoe u MoauduLnpyemoe ans obliero nonb3osaHus. Monb3oBaTens
“MeeT BO3MOXHOCTb MOANPULMPOBATL U yNy4yllaTe 3TO NporpaMMHoe obecneyexne.

2 - Kommepuyeckoe o0O6LlefoOCTyNHOE nporpaMmMHoe obecnedeHne nNpeacTaBnAeT coboi nporpaMmHoe
obecneyveHne, KOTOpOe COAEPXUT AMeMeHTel cBo6OAHOro 0o6LLEeAOCTYNHOTO NMPOrpaMMHOro oBecneyveHus, Ho 4acTo ¢
orpaHn4eHHo ! PyHKLMOHAMBHOCTLIO.

3 — AHanua rokasbiBaerT, YTo:

(a) nonb3oBaTenu AOKYMEHTOB Yalle NpuMeHstoT GecnnatHoe obLieoCTynHOe nporpaMmHoe obecriederue;

(b) obwepocTynHoe nporpaMMHoe oGecneYeHWe OTKPLITO ANS  KOHTPONs U npuenekaeT 6Gonblue
06LLeCTBEHHOrO BHUMAHWUS.

5.2.2 Ecnn HanGonee BaxHbiMK chakTopamu SBMNAIOTCA NPO3PAYHOCTb U MPOCTEXUBAEMOCTb, TO
Ans BbiGopa nporpaMMHOro o6ecneyeHus cneayeT NPUMEHNATL nepeuncnenus a) — d) 5.2.1.

523 HauGonbluiee BHMMaHWe NONb3OBATENM YAENSAT MNPAKTUYMECKOMY (DYHKLMOHUPOBAHUIO
nporpaMMHoro obecneyeHus.

6
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524 Cnegyet Takke yaensTb BHUMaHUE W3BECTHbIM GpeHaam NPUMEHAEMOro NPOrpaMMHOro
obecneyeHus.

MpumMedyaHue—He crneayeT ykasblBaTb B TpeGOBaHWSX MPUMEHeHUE NPOrpaMMHOro OGecneveHus, He
COBMECTUMOrO C MnaThopMamu, UCnosb3yeMslM1 GoNbLIMHCTBOM NONb3oBaTeNeH AOKyMeHTa.

5.3 A3biku nporpaMmMHOro o6ecnevyeHus

5.3.1 Mpu BbIGOpE SA3bIKa NporpaMMHOro obecrieveHuss ans kateropum 4 (cm. n. 5.1.1), AOMKHO
ObITb YyAENEeHO BHUMAHWE CreayoLLUM acnekTam:

a) NepeHOCUMOCTU: KOMMUMATOPbLI SA3bIKOB, Takux kak C, C ++, Java u POPTPAH pocTtynHbl ans
MHOIMX pasnuuHbIX NNaTopM NPOrpaMmMHOro obecneYeHus;

b) crabunbHOCTU: A3bIKU, YCTOMYMBbLIE B TEYEHUE AONTOro BpeMEeHU, 06naaaoT npeuMyLecTBamMmu.
Hanpumep, nporpammbl, KOTOpPbl€ YAOBNETBOPUTENLHO pabotanu B paHHux Bepcusax SOPTPAHa, kak
npaBuno, Takke paboTaloT n B 60nee CBeXMX BEPCUsX A3bIKA;

C) COOTBETCTBMIO CTAHAAPTAM: NPEANOYTUTENBHO UCMNOMb30BAHME A3bIKOB, NPUHATLIX B UCO;

d) MCnonMb3yemoCTW KOHEYHbIMKM MOofib3oBaTensmu: cnegyet wusberatb NPUMEHEHUA SA3bLIKOB
nNPOrpammMmupOBaHuUsi, KOTOPblIE HE MOryT ObITb NErkO YCTaHOBMEHbl AfA WUCMONb30BaHUA LIENEeBOW
ayauTopuen, u otaasaTb NPeanoyTeHUe si3blkaM MpPorpamMmmMupoBaHUA, UMEIOWUMCS Y NoMb3oBaTenen umm
rerko yctaHaBnMBaeMbIM.

53.2 Mpu HeoBxoaMMOCTH cneayeT NPUBOAUTL TEKCThI NPOrPaMM Ha HECKONbKMX A3blKaxX.

53.3 PelwawouwmMm aktopoM NABMSETCA CTeneHb, B KOTOPOW TEKCT nporpammbl MoMoraet
peanu3auun TpeboBaHWI JOKYMEHTA.

6 KauectBO

6.1 OOwure NONoXeHus

6.1.1 MporpammHoe obecneyeHne, KOTOPOE Mnoaaep>XvMBaeT CTaTUCTUYECKUE BLIYMCNEHUSA, cneayet
paspabaTbiBaTb B COOTBETCTBMM C CUCTEMON KadyecrtBa nporpaMMmHoro obecnedenusi. Mogenb OLEHKM

kayecTBa nporpammHoro obecneyeHns npusegeHa B WCO/MIK 25010 (cm.[7]). Monoxkenuss sToro
craHgapra KkacarTes psda NoAnyHKTOB HaCcTOALLEero craHgapra.

O6nagaet nu NporpaMMHoe
obecneyeHne He0bBX0AMMbIMM
CBOWCTBaAMMN?
Hackonbko nerko BbINOSHUTL Hackonbko HagexHo
nepeHoc NPorpaMMHOro PYHKUUOHASbHbIE nporpaMmMHoe obecneyeHne?
obecneveHus B Apyryio cpeay? BO3MOXHOCTHU
MepeHocuMoOCTL HapexHocTb
MCO/M3K
Yno6¢cTeo 25010:2011 Yno6cTBO
CONPOBOXAEHMA UCNOSIb30BaHUA
Hackonbko nerko AddeKTUBHOCTL Hackonbko nerko
MoauduLmMpoBaTh UCnonb3oBaTb NPOrpaMMHOE
nporpaMMHoe obecneyeHue? Hackornbko athheKTUBHO o6ecneueHue?
nporpaMmMmHoe obecneyeHue?

PucyHok 1 — Moaenb OLeHku kayecTBa NporpaMMHoOro obecnedeHus
no MCO/M3K 25010:2011

KauectBo nporpammHOro otecneyeHusi crieayeT MPOBEpsiTb NpU Banuaauum C NPUMEHEHUEM
KOHTPOSbHLIX AAHHBIX UMK APYIUX CONOCTABUMbIX CPEACTB.

6.1.2 lNpuBeaeHHbI| TEKCT NPOrpaMmsbl, AOIDKEH COOTBETCTBOBATL TpeboBaHusaM [15]. B 4aCTHOCTU OH
JOMKEH:

—  BKIIOYaTb HEOOXOAUMBIE KOMMEHTAPUMK;
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—  WCMOMb30BaTb BaXHble WUMEHa WAEHTUUKATOPOB, NPEeANOYTUTENBHO C MCNOSIb30BAHWUEM
TEPMUHOB, NPUMEHAEMbBIX B JIOKYMEHTE.
6.1.3 TpeboBaHua K JOKyMeHTauuu nonb3osatens ycraHosneHol B UCO/M3IK 26514:2008.

6.2 ®yHKLUMOHUPOBAHUE NPOrPaMMHOro o6ecnevyeHun

6.2.1 Npumepbl, npUBOAUMbIE B JOKYMEHTEe

UToObl NONYYMTL YMCNOBBLIE PE3ynbTaThl NPUMEPA, NPUBEAEHHOTO B AOKYMEHTE, BO MHOFMX CRyyasx
JOCTaTo4yHO MCNOoMb30BaTb KOMMeEpYeckoe nporpamMmHoe obecnedvenue (Hanpumep, Microsoft Excel,
MATLAB, Minitab, SAS). Ecnu npoBoaATcs CTaTUCTUYECKME BbLIMUCANEHUA, KOTOPbIE MOXHO BbINOMHUTL C
MOMOLLIbIO OAHON NporpamMMbl (HanpuMep, -KpuTepuin UNU AUCNEPCUOHHLIN aHanu3), AOCTaTOYHO NPUMEHUTL
noaxoAsiiee nporpamMMHOe obecneyeHue. OaHAKO HENb3s NPEANONOXUTb, UTO NOO0e KOMMepYecKoe
nporpammMHoe obecneveHne MOXeT obecneuuTb nonyvYeHue HeobxoauMbIX pe3ynbTaTtoB. Bbluucnenue,
HanpuMep, CTaHA4apPTHOrO OTKMOHEHUA Ansa Habopa yucen [cm. cTtpanuua 109 [13]] (takke cm. npumep 1 B
6.2.4) He MOXET ObITb XOPOLUO BbIMOSIHEHO NIOOLIM AOCTYNMHbLIM MPOrpaMmHbIM obecneveHuem. B Takux
Cryyasix B [JOKYMEHTE CrefyeT yKka3aTb 3fIEMEHT MPOrpammHOro ofecneveHus, KOTopbii Heobxoaumo
ucnonb3oBatb. B HeEKOTOpbIX cnyvasx, npeasapuTenbHas obpaboTka AaHHbLIX MOXeET caenaTtb ux Gonee
noAXOAALMMU ANA NPUMEHEHUA ONPEAENEeHHbIX 3NEeMEHTOB MporpaMMHoOro obecnedvenus. MNonyyeHHble
pes3ynbTaThl B 3TOM Cryyae cneayet nepecuutarb K MICXOAHOMY COCTOSIHMIO.

Mpumep — LjenmpuposaHue u macuimabupoeaHue daHHbIX 6 pe2pecCUOHHOM aHau3e.

Paccmompum npeobpa3oeaHue Hesasucumol nepemeHHou X e 3adaye pezpeccuu, ¢
noMowbI0 YeHMpupoeaHuUs U MacwmabupoeaHus:

30ecb X — ucxoOHas eenuYuUHa;

X' - npeo6pasoeaHHan eenuyuHa;

S — eenu4yuHa macwmaba, ebiOpaHHaa maxkum o6pa3om, ymobbl Hoeaa nepemeHHaa X
npuHumana 3Ha4eHus e uuimepsane [-1, 1]. Ecnu ucxo0Hble 3HaYeHUs UMeIom WupoKUuli uHmepeain
usMeHyueocmu, mo npeobpa3oeaHHbie OaHHble U3MeHsIomMca € 6osiee y3KoMm Ouana3oHe U
obneayarom ebi4yuc/ieHUs.

Ecnu nepemeHHbIX HECKOJILKO, MaKoe npeobpa3oeaHue MOXHO MNPUMEHUMb K Kaxoou
nepemerHol. [JononHumensHasa uHgopmayus npueedeHa e [13].

6.2.2 KOHTpONnbHbIe AAHHbIE

6.2.2.1 [na OuUEeHKU NPUrOAHOCTU NPOrPpaMMHOrO OGecneyYeHuss peKOMeHAYeTCA MCNoMnb3oBaTb
KOHTpPONbHbIe AaHHble. M3noxeHue Takoro noaxoaa npuseaeHo B [13]. Takon noaxoa MOXeT ObiTb
UCNONbL30BaH Ans NONy4YeHUs NokasaTenst CornacoBaHHOCTU NPOrPaMMHOr0 06ecneyeHus1 ¢ NONOXEeHNsSMU
JOKyMeHTa. B 0CHOBHOM JJOKYMEHT OCHOBAH Ha CneayloLmx NONOXEeHUAX:

a) npu TECTUPOBAHWUM MPOrPAMMHOrO ObBecneyeHusl ero paccMaTpuBalOT Kak «YEepPHbIA ALWLUKY.
Takum 00pa3oM, paccMaTpUBAIOT TONbKO BXOAHBIE U BbIXOAHbIE AaHHbIE;

b) npaBunbHOE BLINOMHEHME TECTUPOBAHMA MPOrPaMMHOrO obecneyYeHus paetr pesynbTatbl C
Tpebyemoi YMCIOBOI TOYHOCTBLIO ANl BXOAHBIX AaHHbIX B npeaenax o6nactu npuMeHeHusi NPorpamMmmHoOro
obecneyeHus;

C) npouecc TecTupoBaHus obecneuuBaeT nonydeHne UHAOPMALMUM O CTEeneHn BbINOMHEHUSA
TpeboBaHuii, NPUBEAEHHbIX B NepeyncneHum b);

d) pocryneH HeoGxoAMMBI HAOOP KOHTPOSBHBLIX AAHHbLIX W COOTBETCTBYIOLUMX KOHTPOMbHLIX
pesynbtatoB. Habop AOmkeH COOTBETCTBOBATb peanbHbIM BXOAHLIM [1aHHbIM, COOTBETCTBYIOLLUM
nepeyncneHuio b) no Mepe BO3MOXHOCTH;

€) uuCnoBasi TOYHOCTb KOHTPOMbHbLIX AAHHBIX JOSMKHA ObiTh BbiLLe Tpebyemomn B AOKYMEHTE;

f) npu TecTupoBaHuMM NPOrpamMMHOr0 obecneyeHus pesynbTaTbl TECTUPOBAHUA AMNA KOHTPOMbHbIX
AaHHbIX CPABHUBAIOT C KOHTPOSIbHLIMU pe3yrnbTaTaMu.

6.2.2.2 TectupyeMoe nporpaMmHoe obecneyeHue AOSMKHO, NO KpanHel Mepe, AaBaTb pe3ynbrarhl,
COOTBETCTBYIOLLME pe3ynbTataMm MpUMEPOB, NPUBEAEHHbIX B [AOKYMEHTE, W BOCNPOU3BOAUTL 3STH
pesynbTaThbl.

6.2.2.3 KOHTpOMbHbIE AaHHbIE U COOTBETCTBYIOLUME KOHTPOSbHbLIE pe3ynbTaTbl, ykasaHHble B 6.2.2.1
d), AomkHbl ObITb B3aMMHO COBMECTUMbIMKU A0 Tpebyemon crenenu. lMpeanonoxum, 4To TecTUpyemoe
nporpaMMHoe obecneyeHue AOIMKHO AaBaTh ANsl KOHTPONbHBLIX AaHHLIX pe3ynbTaThl C YCTaHOBSIEHHON
YUCIOBOW TOYHOCTbIO. Pe3ynbTarbl, NoNyyYyeHHble Npyu TEeCTUPOBAHUU, AOSDKHbI UMETb TaKyl0 K& TOYHOCTb,
KaK M KOHTpPOnbHbIe pe3ynbTaTtbl. Kak npaBuno, BbICoKasi YuCNoBasi TOMHOCTb nNpeacTaensaet coboin oguH unm
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JBa 3HaKa nocne 3ansiTon.

6.2.2.4 ConocrasneHue, ykasaHHoe B 6.2.2.1 f), npeagycmaTtpuaeT onpeaeneHne Mepbl OTKIOHEHUS
pe3ynbTaTOB TECTUPOBAHUA OT KOHTPONbHbIX PEe3yNnbTaTOB. 3TO OTKNOHEHME MOXET OblTb OLEHEHO B
abCoNIOTHBLIX UMM OTHOCUTENbHbIX BEMUYMHAX.

MpumevyaHune—Cratuctudeckne TecTol NIST npegocTaBnAlT  crnpaBoyHble Habopbl  AaHHBIX C
cepTUDULMPOBAHHBIMI 3HAYEHUAMU ANA Pa3NUYHLIX CTaTUCTUMECKUX METOL 0B,

6.2.3 ConocTaBrieHne pe3yrnbTaToB BbINONMTHEHNA HECKOSNIbKMX NPOrpamMm

Ecnn Habopbl KOHTPOSIbHLIX AaHHbIX HEAOCTYMHbI, MOXHO OLlEHUTbL MPUIOAHOCTL PaccMaTpUBaemMoro
nporpaMMHoro obecneyeHus, CpaBHMBasi €ro pesynbTaTbl C pe3ynbTataMu APYroro aHanoruyHoro
nporpaMMHoOro obecrneveHuns 4ns O4HUX U TEX XKe BXOAHbIX AaHHbIX. CrielyeT NOMHUTb, YTO Takas NpoBepka
MOXET TONMbKO NPOAEMOHCTPUPOBATL COMMACOBAHHOCTb pPE3ynbTaTOB paboTbl ABYX MIM  HECKOSNbKUX
nporpaMMm, HO He MOXET MOATBEPAUTL MX KOPPEKTHOCTb. OAHAaKO, OHa BCe e oBecneymBaeT HEKOTOpoe
JOBepue K paccMaTpuBaeMOMy NPOrpaMMHOMY OBecrneyeHuto, ecnu CpaBHEHWE C APYrMM, HE3aBUCUMO
paspaboTaHHbIM NporpaMmHbIM oGecneveHnem, AaeT BnaronpuATHLIA pe3ynbTaT.

6.2.4 Bonpocbl YUCNEHHOro aHanusa

Bonpockl YMCNEHHOro aHanuaa akTyanbHbl BO MHOMMX crnyyasx. Hanpumep, MOXeT CyllecTBOBaTb
MHOro crnocoGoB OMUCaHMs anroputmMa W MHOFO MaTeMaTUYECKU IKBUBAMEHTHbIX (DOPMYM, HO NpM
apudMeTMYECKMX pacveTax C MNnaBailoLleil 3ansToll 4YMCrOBble CBOWCTBA pe3ynbTaToB MOryT ObiTb
pasnu4Hsbl.

Mpumep 1 - OueHka moyHOCMU CcpedHe20 apugmemuyecKo20 U cmaHAapmHo20
OMKNIOHEeHUSA.
CpeldHee apuhmemuyeckoe X U OUeHKa cmaHOapmHO20 OMKIIOHeHUs1 S Ona 3HaYeHull X;,

i=1,..., mumerom eud:

&l

:—':;ixi, s :m%i(xi—)_c)z. 1
i=1 i=1

B 6onbwiuHcmee cny4yaee (xoms 6biéaiom u UCKITIOYEHUS]) npo2paMMHoe obecriedeHue Ons
eblYuUcCNIeHUs cpeGHe20 apughmMemu4yecKoz20 1o 3adaHHbIM X; Oalom pesynbmam, omHocumesnbHas
yucrsioeasi MOYHOCMb KOIMOPO20 CMPeMumcs K eOuHUye OKpyareHus u, criedoeamersnbHO,
aenaemcs npuemsieMoli 60 ecex NMpuknadHeix obsacmax. BeiMucneHue s 3aeucum om Kavyecmea
npozpammMmHO20 obecreyeHus.

Paccmompum crnedyroujue 3Ha4yeHUsI Macchbl (6 Kunozpammax) ¢ HOMUHanbHbIM éecom 1 Ke,
nonyyeHHbie C NOMOWbLIO MOYHLIX 6€C08, MaKuxX Kak, Hanpumep, 6 HauyuOHallbHOM UHCMumyme
mempornoauu:

1,000 000 008; 1,000 000 012; 1,000 000 009; 1,000 000 009; 1,000 000 011. (2)

Hcnonb3ya yHkyuu cpedHe20 apupmemuyecKozo U cmaHOapmMHO20 OMKIIOHEHUS 6
Microsoft Excel 2000 (eepcus 9.0 6926 3) ¢ mpeboeaHuem Oeeamu 3Hakoe nocne 3anamodu,
nonyyaem: X =1,000 000010 k2, s = 0,000 000 021 ke.

CpedHee aputhmemuyecKoe S1651sIemcst KOPPeKMHbIM, a S onJIu4aemcs om ceoe20 yeneeo20
3Ha4yeHus (¢ 0eesambio 3HavYawumu yugpamu, s = 0,000 000 002 k).

MomeHuuanbHO HecmabunbHasa popmyna (cm. [13])

2 1 “ 2 —2
s?=——| > x} -nmx 3
m—1\ 3
Aensemcss MamemMamu4ecku 6epHOLl, HO He camMoll y8auyHoU Ona ebivucneHul. [na Habopoe daHHbIX
¢ He6onbwum Koaghpuyuenmom eapuauuu s/X ama ¢opmyna Gaem 6onee 2pybble 3HavyeHUs
cmaHOGapmHo20 OoMKJIOHeHUsT*. CmaHOapmHoe OMKJIOHeHUe S 68 ebipakeHuu (1) HamMHO20 6osnee
ycmoui4yueo e makux ciiyyasix.

Mpumep 2 - Cumyauus aHaso2u4yHa npumepy 1, HO & YyCJO8UAX MPOU3BOOCMEEHHOU
Kanu6poeoyHoll nabopamopuu.

Mpednonoxum, ymo cnedyoujue 3HaYeHU MaccCbl 8 K2 Iosy4eHbl 8 Npou3eodcmeeHHoOU
Kanu6poeoyHol nabopamopuu. 3mu 3Ha4YeHUs uMelom HeonpedeneHHOCMb 60nbuwyio, YeM 6
npumepe 1 (wecmp 3HaKO6 nociie 3anamoti):

1,000 008; 1,000 012; 1,000 009; 1,000 009; 1,000 011. C)]

* 3a cyeT NoTepu OAHOTO YrieHa dopmynbl (1).
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Ncnonb3oBaHne Tex xe dopmyn Microsoft Excel gna 6 3HakoB nocne 3anaTol fjaeT
x =1,000010 kr, s = 0,000002 kr, KOTOpble B 3TOM C/ly4yae ABAA0 T CHA KOPPEKTHbIMU.

MpumevaHna:

1- JaHHble (4) 6bum npeacTasnenbl B Buge (1 + 103(X - 1)), rae X - ganHble (2) v3 npuvepa 1

2 - lcnonb3oBaHne HecTabuibHOV hopmynbl (3) AOCTATOMHO A1 3TUX W COMOCTaBMMbIX [AAHHbIX, MpK
MCMOMb30BaHMN KOMMbOTEPA C eAuHuuel okpyrneHns 2,22 x H0'16 wm meHblle. OpHako pekoMeHAyeTcs Bcerga
ucnonb3oBaTb opmysy (1).

Mpumep 3 - Yron mexay ABYMS BEKTOpaMu.
PaccmoTpum BbluncneHne yrna 0 wmexay pnABymMa BekTopamum a u b (cm.[14]).

MaTemaTunyeckas popmyna O=JIOB fana BblynMcAeHUA yrna nmeeT BUg (CM. PUCYHOK 2):

0 =cos1(aTh) (%)

PucyHOK 2 - Yron mexgay AByMSA BeKTopamu

dopmyna (5) aensaeTcs 6onee NpocTON Ha BUA W nNpuemneMa AnNa peleHus 3agadu.
Pasnunune popmyn ocob6eHHO ANA NPUMEHEHUS B METPOIOrMN (CM. HUXE) TEeM He MeHee, 3aMeTHO.
Mpeanonoxumm, 4YTO BEeKTOPbl NOYTMK napannenbHbl, Kak B WCO0 10360-6:2001,

rpe a b=1-6, 0<6«1l.

p2 _
B cooTBeTcTBUM C (5) coso = 1-----2-= ab= 15, oTclga 0="bl25.

Mpn nonyyeHun pesynbTaToOB A1 3HAYEHUI C NnaBalLein 3anaToi cywecTByeT owmnbka
oKpyrneHua q (cMm. onpegeneHue 2.10). AnA cTaHgapTHOro dopmaTa npeacTaB/ieHUs yncen c
nnasawwen sanaToli IEEE[1, 2], ncnonb3ylLw,eroca Ha MHOTMX KOMMNbOTepax, g uMeeT 3HayeHue
2,2 x 1016 Tak Kak camble MajsieHbkne 5 OT/NMUYHbIe OT HynfA, A8 KOTopbliX (1-5) OoTAMYHO OT
efVHULbl, Ha KOMMNblOTepe paBHbl /2, caMbiM MaNeHbKMM B Npu BbluncieHun copmynbl (5)
agnseTca Mq, KOTopbIi paBeH npubnmsnTensHo 1 x KO'8pag. Takum o6pasom, yrona, meHee 1 x HO'8
paj He MoxeT O6blTb 06HapyXeH nNpu ncnonib3osaHunM opmynbl (5) (ecnn yron He paBeH Hy/0).
3HayeHusa B, nosiydyaemble No copmyne (6), UMET MeHbLY N0 NOPALKY BeNU4YnHbl (CTeneHn q)
OTHOCUTEJIbHYIO MOrPewHoCTb AN N06biX au b.

OTOT npumMep MMeeT 3HayeHue pisa peanunsauyun npouenyp, ycTaHOBJ/IEHHbIX B cTaHgapTte WCO
10360-6:2001 M Kacawlumxcsa  TecTMpoBaHMs  NporpaMmMHOro  obecnevyeHus A7  BblYWC/EHUA
reoMeTpuyeckux napameTpoB Ha OCHOBE pe3yNbTaTOB W3MepeHUi. Takue BblYMCNEHUS UCNOMb3YT Mpu
NPOVU3BOACTBEHHOM KOHTPO/AE M NpY NPUMEHEHUU reoMeTpuyeckux aonyckoB. CtaHpapT TpebyeT, UTOObI
e[VHNYHbIi BEKTOP, WCMOMb3yeMblii B napaMeTpu3auunm Takux reomeTpuyeckux duryp Kak MaoCcKocTy,
LUUANHAPbLI W KOHYCbl W, MOJIYYEHHbI NpW TeCTUPOBaHUM MPOrpamMMHOro obecnevyeHuss 6Gbln conocTaBfeH C
KOHTPOJ/IbHbIM pelleHnemM, nytem CcCpaBHeHUA TeCTOBOro W KOHTPOJIbHOro Yyrna. Ycnosuem npnemMkmn B
cTaHgapTe ycTaHoBneH yron meHee 10"8 pag. Mpu ncnonb3oBanun copmynbl (5) aTOT KpUTepuid He MoxeT
6bITb Y40BNETBOPEH HE3aBWCMMO OT TOr0O, HACKO/bKO G/IM3KN TECTOBbIA W KOHTPOJIbHbIA BEKTOPbl (TO/bKO
ecnu yron He pasBeH Hynw). [pu wncnonb3oBanun dopmynbl (6) Takasa npob6nema He BO3HUMKAeT.
VMicnonb3oBaHne ycToumBOl (HOPMY/ibl OYEHb BaxHO. NporpammHoe obecneyeHne AN TakUX BbIYUCIEHUN
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uMmeeT Kkateroputo yposHsa C n3 5.1.3.

MpumeyvaHue—Bbunucrienne 6 no dpopmyne (6) BktovaeT BbMUCIEHWE pasHocTM (b — a) AByx nouTw
UAEHTUYHBIX BEKTOPOB C KOOPAUHATaMM, NpeAcTaBneHHbIMK B hopmMaTe Yucen ¢ nnaBatoleli 3ansATo, KoTopble YacTo
nosly4aroTca UMEHHO B pe3yfibTare BbINOMHEHWA apudMeTudecknx onepauuii no ctanaapty |IEEE. [dpyrme onepauuu
(BeneHve Ha 2, nofny4eHne BEKTOPHON HOPMbI, BbIYMCMEHNE sin™ ot NMony4eHHOro 3Ha4eHUs,, 1 YMHOXEeHUe Ha 2) He
BIMUSAIOT Ha OLUMBKY OKPYIMEeHUA N UMEIOT OTHOCHUTESTbHYIO NOTrPELLHOCTL NopsgKa .

6.3 ConpoBoXxaeHue NporpaMMHOro odecnevyeHus

6.3.1 O6wume nonoxeHms

MporpammHoe obecneyeHue TpebyeT CONpPOBOXAEHUS B T€YEHUE BCEro CBOErO XKM3HEHHOTO LMKNa.
OTBETCTBEHHbI 3@  COMPOBOXAEHMEe nporpaMMHOr0 obecnedyeHns porpkeH ObiTb  ykasaH Ha
COOTBETCTBYIOLLEM calTe. NHopMmauusi 0 nepecMoTpe NporpaMMHOro obecneyeHust 4omkHa ObiTb ykazaHa
Ha COOTBETCTBYIOLLEM canTe (CM. npuMeyanue k 3.5).

6.3.2 loCTYyNHOCTb

PaspaGoTtunk gokymeHTa B nio6Goe Bpemsi JOMKEH UMETb AOCTYN K MpOrpaMMHOMy oGecrneyeHuio,
MCMOSb3YEMOMY B OKYMEHTE,

6.3.3 AkTtyanusaums

6.3.3.1 OOblMHO CcTaHAapTbl nepuoguyveckn (kaxable nATbL neT) nepecmarpusalor. [Mosromy
nporpammHoe ofecneyeHue cneayeT nepecMaTpvMBaTb OAHOBPEMEHHO C AOKYMEHTOM. TO e camoe
OTHOCUTCA K 6OJ'IbUJl/IHCTBy KOMMEpPYEeCKUX CTaHAapPTHbIX CTaTUCTUYECKUX MNAKETOB. OAHaKO MOryt ObITb
npobnembl, Koraa B HOBOW BEPCUM CTAHAAPTHOrO CTATUCTUYECKOrO0 NakeTa WCMONb30BaH MAaKpOC, unu
MCNOMb3YIOTCA HOBbIE MU OOHOBMNEHHbIE (NEPECMOTPEHHBIE) KOMNUAATOPLI. MPK HAaNUYUKU TaKUX N3MEHEHUN
BCE MaKpocCbl crneayeTt npoBepsTb. OTBETCTBEHHOCTb 3a COMPOBOXAEHWe NPOrpPamMHOro obecneveHus,
UCMOSIb3YEMOr0 B AOKYMEHTaLMm, A0mKHA BbiTb YCTaHOBNEHa pa3paboTyukom.

6.3.3.2 [lpu nuksmpgauuum opraHusauyuu, paspaboTaBwein nporpamMmHoe obecneyeHue, ero
COMPOBOXAEHME AOIMKHO ObITb 3aKPENNEHO 3a ApYrov opraHusauuen.

7 MpaBoBbLIe NocneacTBUs

CrneayeT pacCcMOTpeTb NpaBOBble MNOCNEACTBUS MPUMEHEHWUS MporpamMMHoOro obecneveHus,
Kacarpneca cneayrwmnx acnekTos:

a) B AOKYMEHTE JOMKHbI ObITb YKa3aHbl NOCTABLUMKM NPOrpaMMHOro obecneyeHus;

b) B AOKYMEHTE He criegyeT AaBaTb HUKAKMX NPABOBbIX PEKOMEHAALMI UM NOAPa3yMeBaTh UX;

C) Ha npegocTaBneHuMe NporpammMHOro obecneyeHuss M KOHTPOMbHbIX AAHHLIX PacnpoCTpaHsaeTcA
orpaHM4YeHne OTBETCTBEHHOCTU,

d) B OOKYMEHT crneayeT ykasbiBaTb aBTOpckue npaea. LlenecoobpasHo BblaaBaTb OTAEMbHYIO
FNIMUEH3NI0, paspeLlalowyo KOMMpoBaHMe OTAENbHbIX 4acTerd AOKYMEHTa, TakuX Kak TEeKCT OTAErNbHbIX
YyacTtein MporpaMmMHOTO CPeACTBa WNKU AaHHble, NMPUBEAEHHblEe B Mpumepax, obecnevuBaiolme TPEeTbUM
nMuaM BO3MOXHOCTb MogdepxuBaTb OOLLEAOCTYNHYIO SSIEKTPOHHYIO KOMWIO MNPOrpamMMHOr0 CpPeacTBa.
Coo6pa>|<eva OTHOCUTENbHO KONUpoBaHUA AOJDKHbI COOTBETCTBOBATL MONIMTUKE AOKYMEHTA.

Bonee noapobHoe paccMOTpeHWe 3TOro acnekTa BbIXOAMT 3a paMKW HaCTOSALLEro craHaapra.
OTBETCTBEHHOCTL 3a peLUEeHMe Takux BOMPOCOB HECET paspaboTyuk.

8 NMpumep
8.1 OOwue nonoxeHus

8.1.1 B paHHOM pasgene nokasaHO Kak MCMNOMb30BaTb HACTOSILWMI CTaHAApT npu paspaboTke
[IOKYMEHTa, B KOTOPOM WCMOMb30BaHbl MeToAbl pacuyeTa, Tpebywouwme cOopa M UCNONb3OBAHUS
NceBAoCyYanHbIX YUCEN UMEIOLLMX PABHOMEPHOE pacnpefeneHne.

I'Ipmmeanme—l-laCTb MaTepuana, npuBeLeHHoOro B AaHHOM pasjene, 3auMcTBoBaHa C He3Ha4YuTEenbHON
aganTtauuei na [186].

8.1.2 [Ina unniocTpauum HWxe npuBeaeHbl cooBpaXeHusi, UCNONb3yeMble NpU NoaLaepXKKe KaTeropui
2ns5wm3b51.1.

8.1.3 B 8.2.1 n 8.2.2 npuBeaeHbl HEKOTOPLIE TUMOBbLIE YaCTU AOKYMEHTA, CBSA3aHHLIE C reHepauuen
NceBAOCNyYalHbIX YMCEN, ANA Kaxaon U3 kateropuii. B oboux cnydasx, B 9Ty 4acTb JOKYMEHTa crieayet
BKITIOMUTb TEKCT, Kak 3TO caenaHo B 8.1.4.
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8.1.4 Bo wu3bexaHue HenpaBWNbHbIX PE3ynbTaToB HEobX0AUMMO UCNONb30BaTb reHepaTop
NCceBAOCIyYalHbIX YuCen, WMMEKOLWMi XopoLwume CTaTUCTUYECKMe CBOWCTBA. BCECTOPOHHION NpOBEpPKY
CTaTUCTUYECKNX CBOWCTB reHeparopa OCyLLECTBNAIOT C NOMOLUbIO Habopa TectoB TestU01 [17].

8.2 MNpumepbl KOHKPETHOrO NPOrpaMMHOro o6ecnevyeHus

8.2.1 Kateropus nogaepxku 2; cneumansHoe nporpaMmmHoe obecneveHne npeaoCTaBnsaeTca TpeTben
CTOPOHOM.

PekomenayeTtcsa reHepatop MepceHHa-TBucTepa, npoweawmii HAabop TeCTOB ykasaHHbIxX B 8.1.4 [18].
Peanusauuu nporpammHoro obecnevyeHnsa 4OCTYMHbI HA MHOTUX A3blkax, Bkntodasa C , C + +, C #, Fortran 95
, Java, Lisp , Mathematica, MATLAB, Microsoft Excel , Perl u Python [19].

8.2.2 Kareropus conpoBoOXaeHuss 5. nocnegoBaTtenbHas npoueaypa paspaboTku NporpammHOro
obecneyeHuns Nonb3oBaTeNnAM1M UMK TPETLEN CTOPOHON.

8.2.2.1 OBwume nonoxeHus

YCOBEpPLUEHCTBOBAHHbIN reHepaTop Buumana-Xunna (n. 8.2.2.2), umetowmii Bepcumn ans 32-6utoabix u
64-61TOBbIX KOMMBIOTEPOB, NPOLUEALLMI Habop TeCToB, yka3aHHbIX B 8.1.4 , umeeT cneayiowme ceowctea [21]:

a) KOMMNaKTHOCTb;

b) ero npocro nporpamMmupoBaThk Ha NOOGOM A3bIKE MPOrPaMMUPOBAHUA, KOTOPLIN NoAAEpPXMBAET
dopmaTr 4ucen ¢ nnasawoLlen TOYKOW, U He 3aBUCUT OT YACTOTHOW MaHUNyNAUMM KaK Y HEKOTOPbIX
reHepaTopoB;

C) CTpyKTypa napameTpoB COCTOAHUA (06bem MHOpMauuW, COXpaHAEMON B reHeparope mexay
o6paLleHnsiMK K HEMY), @ UMEHHO MapaMeTpbl, iy, b, i3 U iy B TaONMUEe 1 HEMHOTO U UX NErkO U3MEHUTD;

d) reHepaTop MOXeT OblTb WCNONb30BaH ANS NOMYYEHUS HECKONbKUX NOCNeaoBaTenbHOCTEN
cryyaiiHbIX Yncesn, Heo6xoauMbIX ANS BbICOKONPOU3BOAUTESBHLIX NapannenbHbIX NPUNOXEHUNA.

8.2.2.2 [poueaypa reHepauuu ncCeBAOCNYYaANHbIX YUCEN, MNOAYMHAIOWMXCA PaBHOMEPHOMY
pacnpegeneHuto.

B Tabnuue 1 npuBedeH pacluMpeHHbit reHepatop Buumana-Xunna ana  reHepauuu
nceBaoCnyYanHbIX Yucen u3 pasHomepHoro pacnpeaenenun R(0,1) B uvtepsane (0,1), ana 32-paspsagHoro
KomnbsloTepa.

Ta6nuuya 1 — PaclumMpeHHsblii reHepaTop BuumaHna-Xunna nceBaocny4vanHbix YMcen us pacnpegeneHus
R(0,1) B untepane (0,1) ans 32-pa3psaaHoro KOMMbOTeEpa.

I'IapaMeprl BXoAa-BblXoAa OnucaHue I
B kavecTtBe BXOAHbLIX BENMTUYUH UCMONB30BaHbI Lefnble YKUCrna, KOTopble USMEHAKTCA 3{

COOTBETCTBUM C npoueaypoil. lepen nepBbiM BLHI3OBOM reHepaTopa OnNpeaenso
MHOXECTBO Lienbix yncen mexay 1 n 2 147 483 647. 3anpelyaeTcs USMEHATL BXOAHbLIE
BENWYMHEI MEXAY BbI30BaMU reHepaTtopa

Mocneaytolne 3HadeHns OBbIMHO He 3aBWUCAT OT nonb3oBaTens. OTW napaMeTphbl
06pa3ytoT OCHOBY, C NMOMOLLbIO KOTOPOIA reHepuUpyHTCA cny4daiHble Yncna. OHn MoryT GbiTh
NpefcTaBneHbl kak rmobanbHele NepeMeHHble U, TakuM obpa3oM He NpeAcTaBneHbl SBHO B
KadyecTsBe NapameTpoB
KoHCTaHTHI Onucaxune

a b c d BeKTop LenblX KOHCTaHT pa3aMmepHocTn 1 x 4, rae a = (al, a2, a3, a4) U T.4. 3a4al0T B BUge
a = (11600, 47 003, 23 000, 33 000),
b = (185 127,45 688, 93 368, 65 075),
¢ =(10379,10479,19423, 8123),
d=2147 483 123 x (1, 1, 1, 1) + (456, 420, 300, 0).
3anpelaeTca M3MEHATb BXOAHbIE BEIMYMHBI MEX/Y Bbi30BaMMU reHepaTopa
BbixogHoW napameTp Onucanve
r McesgocnyyaiiHoe Yucno us R(0,1)
Beluucnenus

yanaj=1,..,4
) DopMupyHoT /; = & x (i;mod b)) — ¢; x Li; / by
) Ecnn j; < 0, 3ameHAT jjHa i+ d;
)

Iy iz, I3, ia

a
1
2

4
b) GopmupytoT w=3Xi/d,.
J=1
c) ®opmupytot r=w-lwl
MpuMevaHus:
1 - Lw] - HanBorbLLee Lienoe Yncno He NpeBkiLLaoLLee W.
2 - jymod b; — ocTaTOK OT AeNeHus i; Ha b;.
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